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(54) Terminal device and transaction system using electronic money 



(57) The terminal device (10) used in combination 
with a host server (20) has a function receiving a prede- 
termined amount of electronic money from the host 
server when running start is instructed, a function of 
receiving the electronic money of the amount of pay- 
ment from an IC card of a customer when a goods is 
bought, a function of transferring the electronic money 

FIG 



to the host server so that when the internal balance of 
the electronic money exceeds an upper limit value of the 
balance, the balance of electronic money reaches a 
lower limit value of the balance, a function of transfer- 
ring all the internal amount of electronic money to the 
host server, and other functions. 
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Description 

R AC, KG ROUND OF THE INVENTION 

1. Held of the Invention 

The present invention relates to a terminal device 
and a terminal system for making transaction through 
electronic money, and more particularly to a terminal 
device and a terminal system which are employed for 
sale of articles, for example, at a store such as a super 
market or a department store. 

2. Desaiption of the Related Art 

At present where electronic money stored in an IC 
card or the like can be employed is limited to a location 
(device) which is specified by a publisher of the elec- 
tronic money, and an object of a POS system used in a 
store such as a super market or a department store is so 
money or a credit card. 

fil IMMARY O F THE INVENTION 

The present invention has been made to solve the 25 
above problem, and therefore an object of the present 
invention is to provide a terminal device and a terminal 
system which deals with electronic money and is excel- 
lent in operability and easy in the management of the 
electronic money. 30 

In order to solve the above problem, according to a 
first aspect of the present invention, there is provided a 
terminal device which is connected to a host device that 
functions as a money safe of electronic money in use, 
and is comprised of: an electronic money storage sec- 35 
tion for storing electronic money; a first moving section 
for moving the electronic money corresponding to an 
amount transferred by transaction with a customer from 
an electronic money storage medium of the customer to 
the electronic money storage section; and a first bal- 40 
ance adjusting section for moving the electronic money 
as much as an amount by which the electronic money 
exceeds a lower limit value which is a value lower than 
a predetermined upper limit value within the electronic 
money storage section to the host device when the val- " 45 
ance of the electronic money within the electronic 
money storage section exceeds the predetermined 
upper limit value. 

In other words, the terminal device according to the 
first aspect of the present invention has a function of so 
transferring the electronic money of the amount by 
which the electronic money exceeds the lower limit 
value which is lower than the upper limit value to the 
host device when the balance of the electronic money 
exceeds the upper limit value. For that reason, since the ss 
internal electronic money balance is adjusted so as not 
to exceed the upper limit value, damage can be sup- 
pressed at the minimum even if a theft, a failure or the 



like occurs. Also, since a difference between the upper 
limit value and the lower limit value is determined on the 
basis of a mean unit cost of goods (an article, service, 
etc.) so that the frequency at which the electronic 
5 money is transferred to the host device can be adjusted, 
the operation rate of the terminal device can be pre- 
vented from becoming low due to the transfer of the 
electronic money. 

According to a second aspect of the present inven- 
10 tion, there is provided a terminal device which is con- 
nected to a host device that functions as a money safe 
of electronic money in use, and is comprised of: an elec- 
tronic money storage section for storing electronic 
money; a first moving section for moving the electronic 
15 money corresponding to an amount which is transferred 
by transaction with a customer from an electronic 
money storage medium of the customer to the elec- 
tronic money storage section; and a second moving 
section for moving ail the electronic money within the 
electronic money storage section to the host device 
when a predetermined time comes. 

In other words, the terminal device according to the 
second aspect of the present invention has a function of 
transferring all the electronic money as held to the host 
device when a predetermined time comes (a time at 
which a shutting process should be conducted is set in 
advance). Using the terminal device thus organized, the 
management of the electronic money can be readily 
conducted if countermeasure is conducted on the theft 
or the like to the electronic money within the host device 
after the predetermined time comes. 

The terminal device according to the second aspect 
of the present invention is further comprised of a first 
balance adjusting section for moving the electronic 
money of the amount by which the electronic money 
exceeds a predetermined lower limit value within the 
electronic money storage section to the host device 
when the balance of the electronic money within the 
electronic money storage section exceeds the prod eter- 
mined lower limit value. With the terminal device thus 
organized, the terminal device additionally with the 
advantage obtained by the terminal device of the first 
aspect of the present invention can be obtained. 

Also, the terminal device according to the first or 
second aspect of the present invention may further be 
comprised of: a third moving section for moving the 
electronic money corresponding to an amount which is 
transferred by transaction with a customer from, the 
electronic money storage section to the electronic 
money storage medium of the customer; and a second 
balance adjusting section for moving the electronic 
money from the host device to the electronic money 
storage section so that the balance of the electronic 
money within the electronic money storage section 
reaches the lower limit value when the balance of the 
electronic money within the electronic money storage 
section is lower than the lower limit value. In other 
words, the terminal device may be structured such that 
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a refund can be made. 

Also, the terminal device according to the first or 
second aspect of the present invention may further be 
comprised of a fourth moving section for moving all the 
electronic money within the electronic money storage s 
section to the host device when a predetermined 
instruction is inputted to the terminal device. With the 
terminal device thus organized, since the terminal 
device can readily be made in a state in which the elec- 
tronic money is not held when an operator is away from 10 
a seat the terminal device used safely can be obtained. 

The terminal device according to the first aspect of 
the present invention is made up of the combination of 
the host device that functions as a money safe of the 
electronic money and a plurality of terminal devices, is 
The combination of the host device and the plurality of 
terminal devices has such a tree structure that the host 
device is a root, and the respective terminal devices are 
nodes other than the root. As the terminal device, there 
is used a device which includes: an electronic money 20 
storage section for storing the electronic money; a first 
moving section for moving the electronic money corre- 
sponding to an amount which is transferred by transac- 
tion with a customer from the electronic money storage 
medium of the customer to the electronic money stor- 25 
age section; and a second moving section for moving, 
after confirming that the balance of the electronic 
money storage section in all the terminal devices which 
are daughters of a subject terminal device is zero at the 
time of conducting a shutting process, all the electronic 30 
money within the electronic money storage section to 
the terminal device which is a parent of the subject ter- 
minal device or the host device. 

In the terminal system thus organized, the elec- 
tronic money within the hypostatic terminal devices is 35 
sequentially collected in the epistatic terminal devices, 
and through the terminal device with the host device as 
its parent device, all the electronic money within the off- 
spring terminal devices is transferred to the host device. 
With .this structure, this terminal system can be used 40 
without processing being concentrated into the host 
device during the shutting process. 

The terminal device according to the second aspect 
of the present invention is made up of the combination 
of the host device that functions as a money safe of the 45 
electronic money and a plurality of terminal devices. 
The combination of the host device and the plurality of 
terminal devices has such a tree structure that the host 
device is a root, and the respective terminal devices are 
nodes other than the root. As the host device, there is so 
used a device which includes a transfer section for 
transferring to a subject terminal device the total 
amount of the electronic money to be held in a state 
where the subject terminal device and the offspring ter- 
minal devices of the subject terminal device are in an ss 
initial state, when receiving a reset request from the ter- 
minal device which is a daughter of the subject terminal. 
Also, as the terminal device, there is used a device 



which includes: an electronic money storage section for 
storing the electronic money; an exchange section for 
exchanging the electronic money corresponding to the 
amount which is transferred by transaction with the cus- 
tomer between the electronic money storage medium of 
the customer and the electronic money storage section; 
a re set request sending section for sending the reset 
request to the terminal device which is a parent of the 
subject terminal device or the host device when the sub- 
ject terminal device is started; an electronic money 
receiving section for storing the electronic money which 
has been transferred from the terminal device which is a 
parent of the subject terminal device or the host device 
in the electronic money storage section in response to 
the reset request from the reset request sending sec- 
tion; and an inter-terminal electronic money transfer 
section for transferring to the subject terminal device the 
total amount of the electronic money to be held in the 
state where the subject terminal device and the off- 
spring terminal devices of the subject terminal device 
are in the initial state, when receiving the reset request 
from the terminal device which is a daughter of the sub- 
ject terminal device. 

The terminal system according to the second 
aspect of the present invention may further include a 
second moving section for moving to the parent terminal 
device or the host device all the electronic money within 
the electronic money storage section after confirming 
that the balance of the respective electronic money stor- 
age sections in all the terminal devices which are 
daughters of the subject terminal device is zero at the 
time of conducting an operation which means an execu- 
tion of a shutting process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages 
of the present invention will become more fully apparent 
from the following detailed description takeo_with the 
accompanying drawings in which: 

Fig. 1 is an explanatory diagram showing the struc- 
ture of a terminal system according to an embodi- 
ment of the present invention; 
Fig. 2 is an explanatory diagram showing data used 
in transferring electronic money between devices 
that constitute the terminal system according to the 
embodiment of the present invention; 
Fig. 3 is an explanatory diagram showing a state of 
the terminal system according to the embodiment 
of the present invention before a store is opened; 
Fig. 4 is a flowchart showing the procedure of oper- 
ation of the terminal device that constitutes the ter- 
minal device according to the embodiment of the 
present invention; 

Fig. 5 is an explanatory diagram showing as one 
example a state of the terminal system according to 
the embodiment of the present invention after a 
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store is opened; 

Fig. 6 is an explanatory diagram showing the 
money receiving operation of the terminal device 
that constitutes the terminal system according to 
the embodiment of the present invention; 
Fig. 7 is a flowchart showing the procedure of oper- 
ation of the terminal device that constitutes the ter- 
minal system according to the embodiment of the 
present invention when a condition of starting a 
shutting process is satisfied; 
Fig. 8 is an explanatory diagram showing the proce- 
dure of operation of the shutting process of the 
respective devices that constitute the terminal sys- 
tem according to the embodiment of the present 
invention; and 

Figs. 9A and 9B are explanatory diagrams showing 
an appearance of the terminal device which is 
applicable to the terminal system according to the 
embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, a description will be given in more detail of 
preferred embodiments of the present invention with ref- 
erence to the accompanying drawings. 

Figs. 1 and 2 show the structure of a terminal sys- 
tem according to an embodiment of the present inven- 
tion, and an appearance of a terminal device used in the 
terminal system, respectively. The terminal system 
according to this embodiment is a so-called POS (point 
of sales) system which is used in a super market, a 
department store and so on, and is designed in such a 
manner that a plurality of terminal devices 10 and a host 
server 20 are connected to each other through a com- 
munication line, as shown in Fig. 1 . 

Each of the terminal devices 10 is designed such 
that it has two IC card readers/writers 11 and 12 are 
added to a magnetic card reader, a bar cord reader, a 
liquid-crystal display, and a POS terminal-consisting of 
a control circuit, eta, which mainly includes a CPU for 
controlling the magnetic card reader, a bar code reader 
and a liquid-crystal display. The IC card readerAvriter 1 1 
is attached to a casing of the terminal device 10 in a 
state where an IC card is readily detachabiy attached to 
the IC card reader/writer 11. The IC card reader/writer 
1 1 is used for delivering electronic money between the 
IC card reader and writer 1 1 and the customer's IC card. 
The IC card reader/writer 12 is disposed within the ter- 
minal device 10, to which an IC card 13 (hereinafter 
referred to as "build-in IC card") for temporarily storing 
the electronic money is set 

The host server 20 is a device that plays the role of 
a money safe of the terminal system according to this 
embodiment, which is provided with an IC card 21 for 
storing the electronic money, likewise. 

In constituting the terminal system according to this 
embodiment, The combination of the host device 20 



and the plurality of terminal devices 10 has such a tree 
structure that the host device 20 is a root, and the 
respective terminal devices 10 are nodes other than the 
root Each of the terminal devices 1 0 is connected to the 

5 communication line after a terminal ID which is one par- 
ent device (hereinafter to as "host device") and a termi- 
nal ID of the host server 20 when the host device is not 
the host server 20 are set It should be noted that the 
terminal ID means an address which is set within data 

10 (refer to Fig. 2) used when transferring electronic money 
between the terminal devices to each other or between 
the host server and the terminal device. Also, the termi- 
nal system according to this embodiment is designed 
such that the data is delivered through the CSMA/CD 

is system. 

The tree structure applicable when structuring the 
terminal system is not limited in the shape, and limited 
by the tree structural shape (the terminal ID set in the 
respective terminal devices) taking the number of termi- 

20 nal devices in use, the located place and so on into con- 
sideration. The terminal system shown in Fig. 1 is 
designed in such a manner that, because the relatively 
small number of terminal devices 10 are located at a 
plurality of floors, respectively, the terminal ID of the 

25 host server 20 is set as the terminal ID of the host 
device to a terminal device 10- la which is located at an 
l-floor (I = 1 to 3), and the terminal ID of the terminal 
device 10-la is set as the terminal ID of the host device 
to terminal devices 10-lbto 10-Ie, respectively. It should 

30 be noted that as was already described, the terminal ID 
of the host server 20 is also set to the terminal devices 
10-Ib to 10-Ie where the host device is not the host 
server. 

Also, a time at which a shutting process is to be 

as executed is set at the respective terminal devices 10. 
The shutting process is a process for collecting all the 
electronic money held by the respective terminal 
devices 10 to the host server 20, and when the time at 
which the shutting process is to be executed corrtgs (or 

40 the execution of the shutting process is instructed), the 
operation of the respective terminal devices 10 stops 
after ail the electronic money held by the terminal 
devices 10 per se is transferred to the host device (the 
terminal device or the host server) (the details will be 

45 described later). 

When the system stops, because the shutting proc- 
ess is executed in the respective terminal devices, the 
terminal systems are in a state where the balance of the 
electronic money of the built-in IC card 13 of the respec- 

so tive terminal devices 10 is 0, and the electronic money 
is stored within only the IC card 21 in the host server 20 
before the store opens (before the respective terminals 
runs), as schematically shown in Fig. 3. Then, a power 
is supplied to the terminal system from the host device 

55 side as a rule. In other words, after a power is supplied 
to the host server 20, the terminal devices 10-Ib to 10-Ie 
are started at the l-floor (I = 1 to 3) after the terminal 
device 10-la starts. 
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Hereinafter, the operational procedure of the termi- 
nal devices 10 after a power is supplied to the terminal 
devices will be described in detail with reference to Fig. 
4. 

As shown in the figure, after being turned on, each s 
of the terminal device 10 becomes in a state where it 
waits for input of an instruction for a running start (Step 
101). The terminal device 10 operates assuming that 
the running start is instructed when detecting that an 
identification card (magnetic card) of an operator (regis- w 
ter's attendant) is inserted in a magnetic card reader. 

When the running start is instructed (Step SI 01 ; Y). 
the terminal device 10 executes a process for receiving 
from the host server 20 the electronic money of the 
amount necessary to set the balance of electronic is 
money of the built-in IC card 13 to a predetermined 
lower limit value of the balance of electronic money and 
also announces that the running starts to the host 
device (Step S102). 

As described above, because the balance of elec- so 
tronic money of the built-in IC card immediately after the 
power is supplied to the terminal device 10 is 0, the ter- 
minal device 10 first requests the transfer of electronic 
money as much as the lower limit value of the balance 
of electronic money to the host server 20 when execut- 2s 
ing that step immediately after the running start is 
instructed. Thereafter, the terminal device 1 0 stores in 
the built-in IC card 13 the electronic money which is 
transmitted by the host server 20 in response to that 
request and announces that the running starts to the 30 
host device (the host device or the terminal device). 

Also, although being omitted in the figure, in Stop 
S102, in the case where the running start could not be 
announced to the host device (in the case where the 
host device did not operate), the terminal device 10 35 
announces the running start to the host server 20. 
Then, the terminal device 10 thereafter operates 
assuming that the host server 20 is set as the host 
device. Also, in Step S102, in the case where the host 
server 20 did not operate, the terminal device 10 dis- 40 
plays this fact and waits for the running start of the host 
server 20. 

On the other hand, the host device that receives an 
announce outputted by a certain terminal device 10 in 
Step S102 produces information representing that the 45 
terminal device 10 is running (hereinafter referred to as 
"running terminal device information*'), and stores the 
information inside thereof. In other words, the terminal 
device 10 and the host server 20 have a function of, in 
the case where they are announced the running start so 
from another device (a terminal device) to, produces the 
running terminal device information relating to that ter- 
minal device to store the information as produced inside 
thereof. 

For example, in the case where a running instruc- 55 
tion is inputted to the terminal devices 10-3a, 10-3b, and 
10-3c in the stated order from a state shown in Fig. 3. 
the terminal devices 1 0-3a through 1 0-3b receive a pre- 



determined amount of electronic money from the host 
server 20. As a result, a state of the terminal system is 
changed as schematically shown in Fig. 5. The terminal 
device 10-3a announces a fact that running started to 
the host server 20 which is set as the host device, 
whereas the terminal devices 10-3b through 10-3c 
announce a fact that running started to the terminal 
device 10-3b which is set as the host device. In other 
words, in the case where the terminal devices 10-3a 
and 10-3b become in the running state in the above pro- 
cedure, the host server 20 latches the running terminal 
device information representing that the terminal device 
1 0-3a is in the running state, and the terminal device 1 0- 
3a latches the running terminal device information rep- 
resenting that the terminal device 3b is in the running 
state, and the running terminal device information rep- 
resenting that the terminal device 3c is in the running 
state. It should be noted that the running terminal device 
information is used ta confirm whether an offspring ter- 
minal device has a running terminal (a terminal that 
latches electronic money), or not (the details will be 
described later). 

After the execution of Step S102 (Fig. 4), that is, 
after the terminal device 10 comes to the running state, 
the terminal device 10 starts to monitor the contents 
instructed by the operator (Step S103). In this step, the 
instructions inputted by the operator are roughly classi- 
fied into a sale process execution instruction, a refund 
process execution instruction, and a running stop 
instruction, and in the case where the respective 
instructions are inputted, the terminal device 10 oper- 
ates as stated below. 

In the case where the sale process execution is 
instructed (Step S103; sale), the terminal device 10 
conducts a process for moving the electronic money as 
much as the amount of payment from the customer's IC 
card storing electronic money therein to the built-in IC 
card 13 (Step S104). In other words, as schematically 
shown in Fig. 6, the customer's IC card in which the 
electronic money is stored is inserted into the IC card 
reader/writer 1 1 , and in the case where an amount of 
money of a bought goods or the like was inputted, the 
terminal device 10 conducts a process for moving the 
electronic money corresponding to that amount of 
money from the customers IC card to the built-in IC 
card. 

Subsequently, the terminal device 10 judges 
whether the balance of electronic money within the 
built-in IC card 13 exceeds a predetermined upper limit 
value of the balance of electronic money (>a lower limit 
value of the balance of electronic money), or not (Fig. 4; 
Step S105). 

In the case where the balance of electronic money 
exceeds the upper limit value of the balance (Step 
S105; Y), a process for moving, to the host server 20, 
electronic money of the amount by which the electronic 
money exceeds the upper limit value of the balance, of 
the electronic money saved in the built-in IC card 13 is 



5 



9 



EP0865 007A2 



10 



executed (Step S106). Thereafter, the terminal device 
10 returns its operation to Step S103. and again waits 
for some instruction being inputted by the operator. On 
the other hand, in the case where the balance of elec- 
tronic money does not exceed the upper limit value of 
the balance (Step S105; N). the terminal device 10 
returns its operation to Step S103 without conducting 
any process on the electronic money within the buift-in 
IC card. 

In the case where the execution of the refund proc- 
ess is instructed (Step S103; refund), the terminal 
device 10 conducts a process for moving the electronic 
money of the amount as much as the amount of refund 
from the built-in IC card 13 to the customer's IC card 
(Step S107). Subsequently, judges whether the balance 
of electronic money within the built-in IC card is less 
than the lower limit value of the balance of electronic 
money, or not (Step S108). Then, in the case where the 
balance of electronic money within the built-in IC card is 
less than the lower limit value of the balance of elec- 
tronic money (Step S108; Y), the operation returns to 
Step S102 where a process for receiving a shortage of 
electronic money from the host server 20 is executed. In 
other words, the terminal device 20 requests the supply 
of the electronic money of the amount of ("the lower limit 
value of the balance of electronic money" - "the balance 
of electronic money") to the host server 20, and saves in 
the built-in IC card 13 the electronic money which is 
transmitted by the host server in response to that 
request in such a manner that the balance of electronic 
money within the built-in IC card 13 reaches the lower 
limit value of the balance of electronic money. On the 
other hand, in the case where the balance of electronic 
money within the built-in IC card is not less than the 
lower limit value of the balance of electronic money 
(Step S108; N), the terminal device 10 returns its oper- 
ation to Step S103 without conducting any process on 
the electronic money within the built-in IC card 13. and 
then waits for some instruction being made by the oper- 
ator. 

In other words, in the case where the execution of 
sale or refund is instructed, the terminal device 10 
judges whether the balance of electronic money after 
being subjected to the execution of the process is a 
value between the lower limit value of the balance of 
electronic money and the upper limit value thereof, or 
not. In the case where the balance of electronic money 
after being subjected to the execution of the process is 
not the value between the lower limit value of the bal- 
ance of electronic money and the upper limit value 
thereof, the terminal device 10 delivers the electronic 
money with respect to the host server 20 in such a man- 
ner that the balance of electronic money reaches the 
lower limit vale of the balance of electronic money. 

In the case where running stop is instructed (Step 
S109; running stop), the terminal device 10 executes a 
process for moving all the electronic money within the 
built-in IC card 13 to the host server 20. and also 



announces a fact that running is stopped to the host 
device to which the fact that running started has been 
announced (Step S109). In other words, the terminal 
device 10 sets the balance of electronic money within 

5 the built-in IC card to 0, and also announces the fact that 
running is stopped to the terminal device 10 or the host 
server 20 which was originally set as the host device, or 
the host server 20 which is dealt with as a host device 
because the host device as set does not operate. It 

10 should be noted that the operator instructs the stop of 
running to the terminal device 10 in the case where he 
is going to be away from the terminal device 10, in the 
case where he knows a danger such as a robbery, or 
the like. 

rs On the other hand, the host device to which the 
stop of running was announced erases the running ter- 
minal device information relating to the terminal devicei 
10 that has outputted the above announce, which is 
latched inside thereof. In other words, both of the termi- 

20 nal device 10 and the host server 20 also have a func- 
tion of erasing the running terminal device information 
relating to the terminal device, which is stored inside 
thereof, when they are announced the stop of running to 
from another device (another terminal device). 

25 After the execution of Step S109, the terminal 
device 10 returns its operation to Step S1 11, and again 
waits for the instruction of the start of running. 

Then, a description will be given of the operation of 
the terminal device 10 when conducting the shutting 

30 process which is conducted after the store is closed with 
reference to Fig. 7. A flew shown in the figure is started 
wh3n i time cat inside cf the terminal davicD 13 zorr.-zz 
as a time at which the shutting process should be exe- 
cuted, and when operation of dropping a power supply 

35 is performed (hereinafter referred to as "when a condi- 
tion for starting the shutting process is satisfied"). 

When the condition for starting the shutting process 
is satisfied, the terminal device 10 judges whether the 
shutting process of all the lower significant devices is 

40 completed, or not (Step S201). More specifically, in this 
step, the terminal device 10 judges that the shutting 
proc3GS of all the lower significant devices ic not com- 
pleted when the running terminal device infomidtion has 
been stored inside of the terminal device 10, but judges 

45 that the shutting process of all the lower significant 
devices is completed when the running terminal device 
information has not been stored inside of the terminal 
device 10. 

In the case where the shutting process of all the 
so lower devices has not been completed (Step S201 ; N). 
the terminal device 10 announces a fact that the shut- 
ting process is not completed, that is, the running lower 
significant device exists to the operator (Step S202). 
Subsequently, the terminal device 10 waits for the run- 
55 ning lower significant device to announce the comple- 
tion of the shutting process to the terminal device 10 
(Step S203). In this step, the subject terminal device 20, 
when being requested the reception of the electronic 
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money from another terminal device 10, responds to 
that request. Also, in the case where the terminal device 
10 is announced the completion of the shutting process 
to, the terminal device 10 erases the running terminal 
device information relating to the terminal device 1 0 giv- s 
ing the announce from the inside thereof. 

Then, the terminal device 10 judges that the shut- 
ting process of all the lower significant devices is com- 
pleted when detecting that the running terminal device 
information does not exists inside thereof (Step S203; 10 
Y). transfers all the electronic money within the built-in 
IC card 13 to the host device, announces the comple- 
tion of the shutting process to the host device (Step 
S204), and then drops the power supply of the subject 
terminal device (Step S205). Also, in the case where the is 
shutting process of all the lower significant devices has 
been completed (Step S201; Y) when the condition of 
starting the shutting process is satisfied, the terminal 
device 10 immediately executes a process from Step 
S204 onward. 20 

In other words, in the case where the respective ter- 
minal devices 10 that constitute the terminal system are 
allowed to run in the order of the host device side, as 
already described, the terminal devices 10-la (I = 1 to 3) 
are caused to latch the running terminal device informa- 25 
tion relating to the terminal devices 10-lb to 10-le. As a 
consequence, when the execution of the shutting proc- 
ess on the terminal device 10-la is instructed before the 
shutting processes in the terminal devices 10-lb to 10-le 
are completed, the terminal device 10-la branches to 30 
the "N" side in Step S201, and waits for the completion 
of the shutting process of all the lower significant termi- 
nals in Step S203. 

On the other hand, since the terminal devices 10-lb 
to 10-le having no lower significant devices are not 35 
designed to latch the running terminal device informa- 
tion inside thereof, when the execution of the shutting 
process is instructed, they branch to the "Y" side in Step 
S201. Then, in Step S204, the terminal devices 10-lb to 
10-le -transfer all the electronic money within the built-in 40 
IC card to the host device, that is, the terminal device 
10-3a t and also announce the completion of the shut- 
ting process thereto. 

As a result, the terminal device 10-3a detects the 
completion of the shutting processes of all the lower sig- 45 
nificant terminals when the movement of the electronic 
money which has been stored within the terminal 
devices 10-lb to 10-le to their built-in IC cards has been 
completed. Then, a process of transferring the elec- 
tronic money within the built-in IC card 13 to the host so 
server 20 starts. In other words, the terminal device 10- 
la, as schematically shown in Fig. 8, transfers, after 
receiving all the electronic money which has been 
stored within the respective terminal devices 10 with the 
terminal device 10-la as the host device, those elec- ss 
tronic money to the host server 20 together with the 
electronic money stored within the terminal device 10-la 
per se. 



It should be noted that the host server 20 conducts 
substantially the same operation as that of the terminal 
device which is described with reference to Fig. 7, 
except that the host server 20 does not transfer the 
electronic money latched inside thereof to the host 
device when operation for stopping the power supply is 
performed. In other words, when the operation for stop- 
ping the power supply is conducted, in the case where 
the host server 20 does not latch the running terminal 
device information, the host server 20 immediately 
responds to that stopping operation, whereas in other 
cases, the host server 20 confirms that it is announced 
the completion of the shutting process (or stop of run- 
ning) to from the terminal device relating to the respec- 
tive running terminal device information which is held 
inside thereof before the host server 20 responds to the 
operation of stopping the power supply, and thereafter 
drops the power supply of itself. 

Finally, in a case'in which a running instruction is 
inputted to the terminal devices 10-3b, 10-3cand 10-3a 
in the stated order, and a power is not supplied to other 
terminal devices as an example, the operation of the 
shutting process by the terminal system when the lower 
significant device becomes in the running state earlier 
than the host device will be described. 

In this example, the terminal devices 10-3b and 10- 
3c to which a running instruction has been inputted in a 
state where the terminal device 10-3a which is set as 
the host device does not operate announces a fact that 
running starts to not the terminal device 1 0-3a which is 
an original hesi device but the hect server 20. Also, the 
terrain::! device 10-2a, when the rur.r.'.rz :r:*ruct:rn \z 
inputted to the terminal device 10-3a, announces the 
fact that running starts to the host server 20 which is set 
as the host device. As a result, the host server 20 satis- 
fies the condition of starting the shutting process in a 
state where it latches the running terminal device infor- 
mation relating to the terminal devices 10-3a to 10-3c, 
or in a state where none of the terminal devices 0-3a to 
10-3c latches the running terminal information. 

Therefore, the terminal devices 10-3s to 10-3c 
responds to that instruction immediately whon the con- 
dition of starting the shutting process is satisfied. Than, 
the host server 20 stops its operation after it absorbs all 
the electronic money within all the terminal devices 10 
that constitute the terminal system when operation for 
dropping the power supply is made. In this way, the ter- 
minal system according to this embodiment is designed 
to accurately operate even when the respective devices 
are not started in the order corresponding to the three 
structure. 

As described above in detail, according the terminal 
system of this embodiment the shutting process (work 
for collecting the electronic money within the respective 
terminal devices to the host server) is remarkably sim- 
ply conducted. In other words, the terminal system 
according to this embodiment is a system in which a 
countermeasure against a robbery is sufficiently made 
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by only the host server. Also, during the shutting proc- 
ess, the electronic money within the lower significant 
terminal device is sequentially collected to the more sig- 
nificant terminal device, and through the terminal device 
with the host server as a parent device, all the electronic 5 
money within its terminal device and an offspring termi- 
nal device is transferred to the host server. For that rea- 
son, the terminal system according to this embodiment 
prevents processing from being concentrated in the 
host server during the shutting process. 10 

Also, according to the terminal system of this 
embodiment, since the respective terminal devices 
receive a predetermined amount of electronic money 
from the host server, the respective terminal device can 
immediately conduct transaction of goods including is 
refund. Further, since only the electronic money of a 
predetermined amount (the upper limit value of the val- 
ance of electronic money) or less is held within the 
respective terminal devices, even when the built-in IC 
card encounters a trouble due to some causes, a loss 20 
can be suppressed to the minimum. 

(Modified Embodiment) 

The terminal system according to the above 2s 
embodiment is variable. For example, although the ter- 
minal system according to this embodiment employs 
the terminals where the IC card reader/writer 1 1 into 
which a customer's IC card is inserted is accommo- 
dated in a main body as shown in Fig. 9A, a IC card 30 
reader/writer 1V into which the customer's IC card is 
inserted may be provided separately from the main 
body. Also, the terminal system may be designed in 
such a manner that the system employs an electronic 
money storage medium other than the IC card. Further, 35 
a communication procedure for transacting the elec- 
tronic money between the respective terminal devices 
may be applied with any types of manners, for example, 
what employs a token or a polling. 

Furthermore, the terminal system may be designed 40 
in such a manner that the electronic money of the 
amount as much as the lower limit value of the balance 
of electronic money is delivered to the respective termi- 
nal devices according to the tree structure not only dur- 
ing the shutting process but also at the starting time. 45 
More specifically, the host server is provided with a 
function of, when the host server receives a reset 
request from a terminal device which is its daughter, 
transferring to the terminal device the total amount of 
the electronic money which is to be held when the termi- so 
nal device and its offspring terminal device are in an ini- 
tial state. Then, each of the terminal devices is provided 
with a function of sending the reset request to the termi- 
nal device which is its parent device or the host device 
when it starts, a function of storing in the built-in IC card 55 
the electronic money which has been transferred from 
the parent terminal device or the host device in 
response to the reset request and a function of trans- 



ferring, to the terminal device, the total amount of the 
electronic money which is to be held when the terminal 
device and the offspring terminal device are in the initial 
state, when it receives the reset request from the 
daughter terminal device. In applying the above struc- 
ture, the respective terminal devices are designed such 
that the balance of electronic money except for the elec- 
tronic money for other terminal devices is compared 
with the lower limit value of the balance of electronic 
money or the higher limit value thereof. 

Furthermore, the above technique is applicable 
even to the transacting system in a financial institution 
such as a bank. In this case, the terminal device corre- 
sponds to the automatic teller's machine (ATM), and the 
host server corresponds to the host computer. 

The foregoing description of preferred embodi- 
ments of the invention has been presented for purposes 
of illustration and description. It is not intended to be 
exhaustive or to limit the'invention to the precise form 
disclosed, and modifications and variations are possible 
in light of the above teachings or may be acquired from 
practice of the invention. The embodiments were cho- 
sen and described in order to explain the principles of 
the invention and its practical application to enable one 
skilled in the art to utilize the invention in various 
embodiments and with various modifications as are 
suited to the particular use contemplated. It is intended 
that the scope of the invention be defined by the claims 
appended her3to, and their equivalents. 

Claims 

1. A terminal device which is cor.ii5.ci---- to a host 
device that functions as a money safe of electronic 
money in use, comprising: 

electronic money storage means for storing the 
electronic money; 

first moving means for moving the electronic 
money corresponding to an t^v^-nt transferred 
by transaction with a customer from an elec- 
tronic money storage medium of the customer 
to said electronic money storage means; and 
first balance adjusting rn^r.s for moving the 
electronic money as much as an amount by 
which the electronic money exceeds a lower 
limit value which is a value lower than a prede- 
termined upper limit value within said electronic 
money storage means to said host device 
when the balance of the electronic money 
within said electronic money storage means 
exceeds said predetermined upper limit value. 

2. A terminal device which is connected to a host 
device that functions as a money safe of electronic 
money in use, comprising: 

electronic money storage means for storing 
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electronic money; 

first moving means for moving the electronic 
money corresponding to an amount which is 
transferred by transaction with a customer from 
an electronic money storage medium of the s 
customer to said electronic money storage 
means; and 

second moving means for moving all the elec- 
tronic money within said electronic money stor- 
age means to said host device when a 10 
predetermined time comes. 

A terminal device as claimed in claim 2, further 
comprising first balance adjusting means for mov- 
ing the electronic money as much as an amount by ts 
which the electronic money exceeds a lower limit 
value which is a value lower than a predetermined 
upper limit value within said electronic money stor- 
age means to said host device when a balance of 
the electronic money within said electronic money 
storage means exceeds said predetermined upper 
limit value 

A terminal device as claimed in claim 3. further 
comprising; 

third moving means for moving the electronic 
money corresponding to an amount which is 
transferred by transaction with the customer 
from said electronic money storage means to 30 
the electronic money storage medium of the 
customer; and 

second balance adjusting means for moving 
the electronic money from said host device to 
said electronic money storage means so that 35 
the balance of the electronic money within said 
electronic money storage means reaches said 
lower limit value when the balance of the elec- 
tronic money within said electronic money stor- 
. age means is lower than said lower limit value. 40 

A terminal device as claimed in claim 4, further 
comprising: 

fourth moving means for moving all the elec- 45 
tronic money within said electronic money stor- 
age means to said host device when a 
predetermined instruction is inputted to said 
terminal device. 

so 

A terminal system including a host terminal that 
functions as a money safe of electronic money and 
a plurality of terminal devices, wherein said host 
device and said plurality of terminal devices have a 
tree structure that said host device is a root and 55 
said respective terminal devices are nodes other 
than the root each of said plurality of terminal 
devices comprising: 



electronic money storage means for storing the 
electronic money; 

first moving means for moving the electronic 
money corresponding to an amount which is 
transferred by transaction with a customer from 
an electronic money storage medium of the 
customer to said electronic money storage 
means; and 

second moving means for moving, after con- 
firming that the balance of electronic money in 
said electronic money storage means in all the 
terminal devices which are daughters of a sub- 
ject terminal device is zero at the time of con- 
ducting a shutting process, all the electronic 
money within said electronic money storage 
means to the terminal device which is a parent 
of the subject terminal device or said host 
device. 

A terminal system including a host terminal that 
functions as a money safe of electronic money and 
a plurality of terminal devices, wherein said host 
device and said plurality of terminal devices have a 
tree structure that said host device is a root, and 
said respective terminal devices are nodes other 
than the root, said host device comprising: 

transfer means for transferring to a subject ter- 
minal device the total amount of the electronic 
money to be held in a state where the subject 
terminal device and the offspring terminal 
devices of the subject terminal device are in an 
initial state, whan r serving a reset request 
from the terminal device which is a daughter of 
the subject terminal device; and 
each of said plurality of terminal devices com- 
prising: 

electronic money storage meansJor stor- 
ing or tropic money; 
exchange means for exchanging the elec- 
tronic money corresponding to the amount 
which is transferred by transaction with the 
customer between an electronic money 
storage medium of the customer and said 
electronic money storage means; 
a reset request sending means for sending 
a reset request to the terminal device 
which is a parent of the subject terminal 
device or said host device when the sub- 
ject terminal device is started; 
electronic money receiving means for stor- 
ing the electronic money which has been 
transferred from said terminal device which 
is a parent of the subject terminal device or 
said host device in said electronic money 
storage means in response to the reset 
request from said reset request sending 
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means; and 

inter-terminal electronic money transfer 
means for transferring to the subject termi- 
nal device the total amount of the elec- 
tronic money to be held in the state where s 
the subject terminal device and the off- 
spring terminal device of the subject termi- 
nal device are in the initial state, when the 
subject terminal device receives the reset 
request from said terminal device which is 10 
a daughter of the subject terminal device. 

8. A terminal system as claimed in claim 7, wherein 
each of said plurality of terminal devices further 
comprising: second moving means for moving to is 
the terminal device which is a parent of the subject 
terminal device or said host device all the electronic 
money within said electronic money storage means 
after confirming that the balance of said respective 
electronic money storage means in all said terminal 20 
devices which are daughters of the subject terminal 
device is 0 at the time of conducting an operation 
which means an execution of a shutting process. 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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FIG. 7 
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